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(57) Abstract: A copper foil having a 
blackened surface or layer characterized by 
being black-treated on one or both surface of 
a copper foil, and having the color difference 
AL*5S-70 of a black-treated surface when 
measured by a color difference meter 
represented by black; AL*=-100, white; 
AL*=0 and chroma C*5sl5. The copper 
foil having a blackened surface or layer has 
such features that it has excellent shielding 
characteristics of shielding an electromagnetic 
wave, near-infrared ray, stray light, external 
light, etc., has a sufficient contrast, has a 
deep blackened color, can limit the reflection 
light of an incident light from the outside and 
the reflection light of an outgoing light from 
a plasma display pane], and is excellent in 
etching feature; especially, it is useful for a 
plasma display panel (PDP). 



•j ■ (57) g;i$: mt&(DftmjLiimmzm&.iz 

5 fc-S&StfSte^ftfcfcflT-fcy , I;AL*=-100, B; AL* = 0, T!g£ft&£SftT-;fliJ£$ftf-!£lCffi 

5 iJW:i©fefAL^-7ot*fcy, met c * £ i 5 vs>& c t £ nm t t zmimmwiuts tti'imis. 
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fc«9, m; AL* =-100, S ; A L * = 0 N T^$^fe^ffTi|iJ^^7t^(cM 

g^^fcrs^fe^ a l * ^-70Tfe<9, i^c * ^ i sx-hz^tzwrnti-zmfcrn 
mw\xnm ^xum, 2) m^<D^mx\mm ti-fe t^^n^M^n^ 

l&^&l <t mi^TT\ !Mt^S®i;|tJtRa;^0. 5,u m£IT\ Rt^4. mJ^T\ Rz 
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I, 4)m^feo#^«J;«9Co, Ni-Cu, Co-Cu, m-Co-Cu<D'ptj:<ki>lUU±.% 

Xnm^t^^B, 5)Ni-Cufeo#M^Ni<T)fJ-t-#^200"1000mg/m 2 
Xtt-ONi-Cufeo^&S^f-. Ni^N~i-Co&o#&SU£#>o#ffi 
ONi-f Co##*;&\ 250-1 500mg/m 2 "l?fo5^ i t^ / #tt<t-r54|Sii.(7)||jb^ 
5lcSXa»^ri"5l|H!fS, 6) Ni-Co-Cu*o^gONi + CoO#*1^130- 
1000mg/m 2 Tfo5^)\ XfirONi-Co-Cu^D-a^^NiXttNi-Cofeo^^SU 
/cfeo#[ffl(7)Ni + Co#«l:d\ 250-1500mg/rn 2 -efcSr>^#^tt"54l5ft 

000mg/m 2 T*fc3/5\ XttCo-Ctifeo%MS^(^NiXf±Ni-Cofeof ^SLfc 

8)Co^)o^MS^Co#l : ft7)SlOOO"5000m 

i + CoM»n050-2000mg/m 2 Tfc5^iS?i|#^^1-§4fait©^b^SB 

ife^H'fb^affiXftl^^ri-a^fS, ll)Klf^5Il^Cr, Zn, Zn-Ni, Zn-Ni 
5^fS, 12)7°yX^V^7V-jli|fgT*^t^«^6l"ll(DV^^^ 
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L * , £,*Bfc&&£a * , b * t?S-t 0 a * N b * tefi<D#[6]£^U a * tifS^lRj , -a 

* HH^Ir], b * teH&^K -b * «W^|Rl^-t 0 (c * ) ttc * =[(a * ) 2 +(b 
*) 2 ] 1/2 T*gUc*i5vJ^</^lCt^, <-T/vfffeM^6 0 

thZo *WWimX*l% ££SWi:b A L = Oil EU AL=-100tiH^-fo 
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Ra#0. 7 ju m, RtA55.5 At m N Rz5. 1 m mttfct^^^#$#2 m mT 

0. 5/zm|^T\Rt^4. O/im^TsR.23. 5 p. m^TTfe^ ^mEI2^-f £5 
Mf|)§5-30/im, tV^^l00"500MmTEM^{-^^^f->-^-f5r^l5j 

[0015] m^&Sffi^Ji^-tSiStfift, f^^m^o^^i^Co, Ni, Ni-Co, Ni 

1) Ni^#^-»^200-1000mg/m 2 Tfo5Ni-CufeotMUc:|i^«ffiX 
fil, XtetllfBNi-Cu&o^&SlgtC, feo^B©Ni + Co#fto\ 250-1500 

2) Ni+CoO{^*i^i30^iOOOmg/m 2 Tfc5Ni-Co-Cu^o^^5iL/c|| 
{k^lffiXBl, XfiMSNi-Co-CuMStJH^ feo^®(DNi + Coft^S}6S, 2 
50"1500mg/m 2 T*SMXftNi-Coi6o§:^3lL/c#{t:MraXttii 

[0016] 3) Co Wi^SOO^^lOOOmg/m'-TrfcSCo-Cufeo^MStfc^kM® 

Omg/m^fcSNiX UNi-Cofeot^abfcH^ b^SffiX teJf 

4)Co##i^lOOO-5000mg/m z T<fc6Cofeot^^L/cS^^5igfxiiS 
■> X^tuffiCofeo#M3#fc, ^o#Si(Z)Ni-fCo##*^i050-2000mg/m 2 

[0017] H-fbSX«S^ffM-t6fcfe(75, feo«o%o|i#tt;!.^^t*o|S 
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Co:5-30g/L 
pH : 2-4 

20-60 
HMrit : 1 0— 50A/dm 2 
(Cu-Cofco#SE) 
Cu:5-30g/L 
Co:l0-30g/L 
pH:2-4 
MtS : 20-60 
HM?^ : 30— 50A/dm 2 
(Cu-Ni^o») 
Cu:5-30g/L 
Ni:l0-30g/L 
pH:2-4 
#HB: 20-55 

: 30-55A/dm 2 
(Cu-Ni~Cofeo#M) 
Cu:5-30g/L 
Ni:5-30g/L 
Co:5-30g/L 
pH:2-4 

20-60 
ft^Jt : 30-60A/dm 2 
[0018] [d\S^fco£&&tffco2&#] 

Ni:l0-30g/L 
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pH:2-3 

WU: 20—60 

tt^Jf :0. l-5A/dm 2 

(Ni-Cofeo*^)' 

Ni:5-30g/L 

Co:5-30g/L 

pH : 2-4 

IS: 20—60 

mr^ait:0. l-5A/dm 2 

[0019] ^m<DBimmmxnM^irmmtLr:a, 8-i8 , u m^nsmf^ra 

M%M&1-ZZk&-V%Z> 0 ^.(D^m^MtLXiX Cr, Zn, Zn-Ni, Zn-Ni-Pri> 

(ommm^ti^m^-f-^mtcvxi^ 

^tfp>©3S4, ^s^m ffiffimh\z£ZMMfe\ammm&te<, mum. 

%±\f&-kftx%Z 0 

[0020] «0^COKifM}l, &©£5fcfco#&g2S@jST#5 0 OT«©ft»!lTfc 

5 0 ft*5, «0^jirtLb^^^$ijpg 
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Cr(Cr0 9 ) :2-10g/L 

pH:3-4. 5 

mm.: 40-60° C 

«M£:0. 5-5A/dm 2 

&o^0#^:O. 5-10# 
(Zn-NlKif) 

Zn:15-30g/L 

Ni:5-lOg/L 

pH:3~4. 5 

30-45° C 

®Sft^:0. l~5A/dm 2 
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A/ dm 2 , 40° C, ^7->^^Ty-K^ffiV^Tm^E^^ ; fT^o7c 0 & 

h so :ioo g /L^fflu io#\ ^.-eiofeut, 

2 4 
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[0026] (hb»J29-38) 

/LfcfeJIU 15A/dm2, 5$K 40° C, ^x^l/^T/^K^ffl^Tm^MI^T 

[0027] ro^§r*3^^-f o m\ax ^momms ^-£#>o#©## (am) , & 

H AL, Stt#tt, ffi£(Ra s Rt.. Rz) , ^y^/\$L s Nii, Coftlr 

5 0 tele, tbW!l29, 30tt^^<,SW#tt^kLTV^ o 
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[i] ^ofrffix\z.mm\cB&&£z&m*M&titc-b<Dx~hy, n ; a l * =-ioo 

, 6; AL*=(X -C^^^fe^tf TSiJ^$n^m-fe^^S$^Si(D-feM A L * 

*15ffiJ^Ra//0. 5fim9T, Rt^4. OnmUT-. Rz3. 5 u m£XTT*fo%Zk$:%f 

[5] Ni-Cu^o^M©Ni^#«ft^200-l000mg/m 2 T*5^\ Xtt^ONi-C 

ufeo^lf[^ NiXttNi-C6&o^^SLfc46ot®ONi+Co#3|pj|i^ 250 

[6] Ni-Co-Cu^ot^:il©Ni+Co(7)#^i/jSl30-1000mg/ni 2 T^/j\ Xtt 

r©Ni-Co-Cu«^^NiXflNi-Coifeo#^Sbf'^otffi(Z)Ni + Co#»* 

[7] Co-Cu^o*^S^)Co#t : i^300^^1000mg/ni 2 Tfe'5^\ XfSCo-Cu 

500mg/m 2 TfcS^^^«t-r^fS*il4fS«^Mfk^SffiX«S^^-r-5$i 

Mo 

[8] Coy}o^«OCo#*s^lOOO"5000m g/ /m 2 TfeSz)\ XttCofco^&S 

^^NiX^Ni-Cofeo#ML7 > -^o#ffl(DNi+Co#*ft/jn050-2000mg/ 
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